Protective effect of rat aldo-keto reductase (AKR1C15) on endothelial cell damage elicited by 4-hydroxy-2-nonenal.
4-Hydroxy-2-nonenal (HNE), a major reactive product of lipid peroxidation, is believed to play a central role in atherogenic actions triggered by oxidized lipoproteins. An aldo-keto reductase (AKR) 1C15 efficiently reduces HNE and is distributed in many rat tissues including endothelial cells. In this study, we investigated whether AKR1C15 acts as a protective factor against endothelial damage elicited by HNE and oxidized lipoproteins. Treatment of rat endothelial cells with HNE provoked apoptosis through reactive oxygen species (ROS) formation, mitochondrial dysfunction and caspase activation in the cells. AKR1C15 converted HNE into less toxic 1,4-dihydroxy-2-nonene, and its overexpression markedly decreased the susceptibility of the cells to HNE. The forced expression of AKR1C15 also significantly suppressed the loss of cell viability caused by oxidized low-density lipoprotein and its lipidic fraction. Furthermore, the treatment of the cells with sublethal concentrations of HNE resulted in up-regulation of AKR1C15, which was partially abrogated by the ROS inhibitors. Collectively, these data indicate an anti-atherogenic function of AKR1C15 through the protection of endothelial cells from damage elicited by toxic lipids such as HNE.